NYPA/TH!NK Clean Commute Program Report Inception through December 2004 PROGRAM DESCRIPTION
The Clean Commute Program was launched in October 2001 by the New York Power Authority (NYPA) and Ford Motor Company's electric vehicle group, TH!NK Mobility, in conjunction with the Long Island Power Authority, the Metropolitan Transportation Authority and the U.S. Department of Energy's Advanced Vehicle Testing Activity. The program was designed to reduce air pollution and traffic congestion and to promote national energy independence by using electricity for transportation.
The program goal was to lease 100 emission-free TH!NK city electric vehicles to suburban rail commuters for 34 months. Ford leased a total of 97 TH!NK city electric vehicles to commuters from Westchester, Putnam, Rockland, Queens, Nassau, and Suffolk counties for $199 per month. Brewster North, Putnam CountyTen Chargers.
White Plains, Westchester CountyTen chargers.
North White Plains, Westchester CountyEight Chargers.
Huntington, Suffolk CountyTwenty-two Chargers.
Hicksville, Nassau CountySixteen Chargers.
The railroad station at Nanuet, Rockland County, originally participated in the Clean Commute Program. However, none of the program participants used this station. All of the participants also had charging equipment installed at their homes to increase the opportunity for vehicle use.
The TH!NK city is a two-passenger electric vehicle with a range of about 50 miles and a top speed of 55 miles per hour. Local Ford dealers leased the TH!NK city directly to consumers and provided maintenance service and basic vehicle instruction. The electric vehicle was manufactured by Ford's TH!NK Nordic subsidiary in Norway.
NYPA, in partnership with the Metropolitan Transportation Authority, Metro North Railroad, and Long Island Rail Road, coordinated activities to ensure sufficient railroad station parking and charging stations. Additional support and funding were provided by the New York State Energy Research and Development Authority, Long Island Power Authority, New York State Department of Transportation, New York City Department of Transportation, and the U.S. Department of Energy. 
DATA COLLECTION PROGRAM

Program Objectives
The objective of Clean Commute data collection was to gather data from Clean Commute Program customers and determine the following accomplishments: 
Program Participants
The Clean Commute Program had a total of 97 participants; each of whom leased a TH!NK city vehicle and took delivery of the vehicle. Seventy-one of the Clean Commute Program participants completed an initial survey. These participants were considered active in the Clean Commute Program. During the program, 13 participants returned their TH!NK city vehicles to Ford at the end of lease. Twenty-four of the vehicles were returned early for various reasons. Due to Ford's cancellation of the TH!NK city vehicle in 2004, the remaining vehicles were returned as their leases expired, and no lease extensions were offered these participants. Eleven of the vehicles were returned to Ford before their leases expired.
Collection Methodology
Data collection for the Clean Commute Program began in April 2002, primarily through the Internet. Once participants had taken delivery of their TH!NK city vehicle, they were sent an e-mail directing them to a Web page where they could complete an initial survey. Appendix A presents a sample initial survey. Data from the survey was automatically entered into a Clean Commute participant database. Initial surveys were completed in May 2002. Of the 97 participants that leased a TH!NK city vehicle and took delivery of a vehicle, 71 completed the initial survey and were considered active in the Clean Commute Program. Ten participants returned their vehicles before the initial surveys were completed. These participants had provided only minimal data, and their responses were deleted from the database. The remaining 16 participants did not complete an initial survey but did provide data on an ongoing basis, which was included in the database.
After completing the initial survey, participants were requested by e-mail to complete a monthly survey detailing their Clean Commute Program experience. Appendix B presents a sample monthly survey. The data from these monthly surveys were also automatically entered into the Clean Commute participant database. The first monthly surveys were transmitted in June 2002 to collect data for May.
A Supplemental Survey was transmitted to participants in July 2003. This survey collected additional data requested by NYPA for their evaluation of the Clean Commute Program. Appendix C presents a sample Supplemental Survey. The Supplemental Survey was sent to 58 participants in the Clean Commute Program, who were offered a stipend of $30.00 if they completed the Supplemental Survey, as an incentive for their participation. Twenty-eight participants completed the Supplemental Survey.
Analysis Protocols
Clean Commute Program participant demographic data obtained from the initial survey are presented in the following section. Data for initial survey collection efficiency are presented in the section following it. Data collected and stored in the Clean Commute participant database were analyzed to determine various measures of program performance. These measures are presented in the final sections:
• Projected Performance Parameters -Projected Vehicle Use Results of these analyses were reported and monitored on an ongoing basis to provide program guidance.
DATA ANALYSIS
Participant Demographics
Participant demographics were obtained from the initial survey (Appendix A). Figures 1 through 4 present demographic data for TH!NK city lessees completing the initial survey. Figure 1 presents gender data, which were provided by all 71 of the active Clean Commute Program participants. In addition, gender was gleaned from contact with nine other participants, yielding a total of 80 data for participant gender. 
Data Collection Efficiency
Ford leased a total of 97 TH!NK city electric vehicles to commuters from Westchester, Putnam, Rockland, Queens, Nassau, and Suffolk counties. Of the 97 commuters that leased a TH!NK city vehicle and took delivery of a vehicle, 71 commuters completed the initial survey and are considered active participants in the program. Ten commuters returned their vehicles before the initial surveys were completed. These commuters submitted only a minimal number of data, and their responses were deleted from the Clean Commute Program database. The remaining 16 commuters did not complete an initial survey but did provide data on an ongoing basis, which were included in the program database. These 16 commuters were also considered participants in the Clean Commute Program. Figure 5 shows the percentage of the 87 Clean Commute Program participants completing the initial survey and, therefore, defined as active participants. Figure 9 . Prior methods of rail station commute.
Measured Performance Parameters -Actual Vehicle Use
Using data collected from the monthly surveys (Appendix B), Figures 10 through 13 present the performance of the TH!NK city vehicles, using various metrics. Figure 1) additional participants left the program because they no longer had commuting needs (2) vehicles were returned because the lease had expired (3) fewer participants reported data, and (4) vehicles were returned early when Ford cancelled remaining leases. presents the impacts on air emissions and fuel utilization of traveling the miles reported using an electric vehicle rather than a gasoline-fueled vehicle.
Th!nk Monthly Usage
Charging energy is provided by vehicle chargers located at Clean Commute Program railroad stations and at the homes of program participants. Data for charger power and vehicle efficiency are presented in the U.S. Department of Energy's Summary Data Sheet for Baseline Performance testing conducted on the TH!NK city, in Appendix E. Table 1 reports the electrical demand for chargers located at railroad stations for the sampling period, May 2002 through February 2003. The TH!NK city onboard battery charger demands about 2.5 kW at full power, and the TH!NK city operates 2.15 miles for each kilowatt-hour of AC energy used for battery charging. Each month, Clean Commute Program participants reported the occurrence (if any) of the following events.
• Vehicle failed to charge on the home charger Total number of events Figure 11b . Did-not-charge station events, program inception through December 2004. Maintenance for the TH!NK city vehicles was reported by vehicle system and by the type of maintenance (scheduled preventative maintenance or maintenance required to correct a specific problem). Figure 12 presents the number of repair incidents for the electric propulsion system, the charging power system, and all other vehicle systems. The large number of Other Systems repairs was related to nonelectric vehicle repairs, such as wiper blade problems. Figure 13 presents the type of maintenance work performed, either repair or scheduled maintenance. Scheduled maintenance is currently required every 3,000 miles for the TH!NK city. The primary maintenance activity required is levelizing (conditioning) of the nickel cadmium traction battery pack. 
Derived Performance Parameters: Petroleum Abatement and Emissions Reductions
From data collected with the monthly survey (Appendix B), positive air quality impacts from the use of TH!NK city vehicles are presented in Figures 16 through 19 . Inasmuch as formal data collection via the Internet did not initiate until May 2002, the miles driven, gasoline use, and emissions avoided were all extrapolated back for February, March, and April 2002, based on mileage data collected during May.
As shown in Figure 16 , Clean Commute Program participants avoided 17,025 trips that, without the Clean Commute Program, would have been driven using an internal combustion engine-powered vehicle. Clean Commute Program participants reported 406,074 miles driven for these 17,025 trips, for an average distance traveled per trip during the reporting period of 24.0 miles. Cold starts and hot soaks (evaporated gasoline emissions occurring after the end of a vehicle trip due to the heating of the fuel, fuel lines, and fuel vapors) produce a significant fraction of the air emissions associated with a driving trip. As shown in Figure 17 , Clean Commute Program participants avoided a total of 68,102 cold starts and hot soaks by driving their TH!NK city vehicles. Clean Commute Program participants also avoided the use of 18,887 gallons of gasoline (Figure 18 ) by driving their TH!NK city vehicles rather than gasoline-fueled vehicles. By avoiding cold starts and hot soaks and by avoiding the use of gasoline, Clean Commute Program participants reduced emissions of pollutants into the atmosphere, as quantified in Figure 19 . • Clean Commute participants averaged between 180 and 230 miles a month of vehicle use. Some variation in vehicle use was detectable based on the season of the year-cold months seeing less use than temperate months.
• Data collection efficiency began at 80% (all Clean Commute Program participants having completed an initial survey). After Ford's announcement canceling the TH!NK city vehicle, data collection fell to 48% for a Supplemental Survey issued to participants (even with a $30 stipend offered for completed surveys).
• While the majority of trips using the TH!NK city are for railroad station commute, one third of the trips are for other family activities, indicating that the TH!NK city can integrate into family transportation.
• Before the Clean Commute Program, over 90% of railroad station commuting was by gasoline-fueled vehicles, indicating that the program can have a significant affect on gasoline usage and emissions.
• Over 95% of all trips with the TH!NK city replaced trips that would have otherwise been taken in a gasolinefueled vehicle, indicating that the TH!NK city vehicles are replacing gasoline vehicle trips, not just being used for additional trips.
• Participants frequently reported insufficient range for the TH!NK city vehicle to complete all the trips they would like to make using the vehicle. Incidents of charge depletion were, however, low. Together, these data indicate that participants would use the TH!NK city vehicle for more trips if it had additional range, but participants adequately adapted to the limited range for the trips with the TH!NK city vehicle.
• The number of times the vehicle did not charge was dominated by a few participants reporting a large number of events. These appear to have been related to extended charger outages, either at home or at the railroad station, rather than to a large number of random charging failures.
• Failure-on-the-road events were frequent (6.2 events/100,000 miles) compared to the rate for internal combustion vehicles. This is also high compared to electric vehicles tested by the AVTA (Toyota RAV4, 1.5 events/100,000 miles), although participants rated vehicle reliability mostly excellent and high in the Supplemental Survey.
• Vehicle repair frequency was high (37 events/100,000 miles) compared to the frequency for internal combustion vehicles.
• Vehicle repair time was predominantly ten days to two weeks. In only a few instances was the vehicle repaired in one day.
• Most repair problems appear to be associated with the charging system and may relate to the charge connector.
• Program participant satisfaction was skewed by a few participants frequently reporting that they were completely dissatisfied (zero rating). This significantly reduces the average satisfaction rating. Many participants routinely reported that they were completely satisfied with the Clean Commute Program (ten rating).
• The most frequent program participant satisfaction rating was 8 of 10, with many program participants very reluctant to return their vehicles to Ford at the end of lease.
• The Clean Commute Program resulted in significant reductions in air emissions. 
